Hus Page Is Inserted , by IFW Operations 
and is not apart of the Official Record 

BESi^ A^WI-4Bt^ BlAGiES 

Defective images mliim this, document are accurate representations of 
the original documents submitted i)y the applies 

. Defects in the images may include (jbutiire not limited to): 

• BLA(XBdRDERS . 
. TiSXTafrOFFA^^ 
PADED'TEXT 
. • /nXEGlBlitEXT 
. SKEWED/SLANTED IMAGES 
. . COLORED PHOTOS 

i BLACK OR V^V BLACK AND WiflTO DARk PHOTOS - 
• • GRAY SCALE DOCUMENTS 

IMAGES AIUE BEST AVAILABLE COPY. 


As rescaniiing documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


(19) 



Europaisches Patentamt 
European Patent Office 
Offi e europeen de br v ts 


(12) 


(43) Date of publication: 

27.03.1996 Bulletin 1996/13 

(21) Application number: 95402117.6 

(22) Date of filing: 20.09.1995 


(11) EP 0703456 A2 

EUROPEAN PATENT APPLICATION 

(51) intCLB; G01N 35/02, G01N 33/86 


(84) Designated Contracting States: 

(72) Inventors: 

DEFR 

• Kurosaki, TsuyoshI 


Hiraoka-cho, Kakogawa-shI, Hyogo (JP) 

(30) Priority: 21.09.1994 JP 266015/94 

• Yamato, TakashI 


HIraoka-cho, Kakogawa-shI, Hyogo (JP) 

(71) Applicant: TOA MEDICAL ELECTRONICS CO., 

• Tomloka, Atsuo 

Ltd. 

Kobe-Shi, Hyogo (JP) 

Kobe-shI, Hyogo 650 (J P) 



(74) Representative: Ores, Bernard et al 


Cabinet ORES 


6, Avenue de Messlne 


F-7500d Paris (FR) 


CM 
< 

CO 

o 
1^ 

o 

Q. 


(54) Apparatus and method for automatically analyzing specimen 


(57) An apparatus and a method for autonnatically 
analyzing specimens are disclosed. The apparatus in- 
cludes a sample vial retainer for retaining a sample vial 
containing a specimen such as blood; a stock vial into 
which part of the specimen in the sample vial is dis- 
pensed; a stock vial retainer for retaining the stock vial; 
a first dispenser for dispensing the specimen in the sam^ 
pie vial to the stock vial; an assay vial into which part of 
the specimen in the stock vial is dispensed; an assay vial 
retainer for retaining a plurality of assay vials; a second 
dispenser for dispensing the specimen in the stock vial 
to the assay vial; a reagent container for containing a 
reagent necessary for an assay; a third dispenser for dis- 
pensing the reagent to the assay vial; an assay device 
for assaying the specimen in the assay vial; an assay 
vial transporter for transporting the assay vial retained in 
the assay vial retainer to the assay device; a vial dis- 
charger for discharging the assay vial after the assay; 
and a controller, whereby the specimen once dispensed 
from the sample vial to the stock vial is dispensed from 
the stock vial to the assay vial for an assay. 


Fig.l 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to apparatuses and 
methods for automatically analyzing a specimen and, 
more particularly, to apparatuses and methods for auto- 
matically analyzing a specimen for clinical assays utiliz- 
ing a blood coagulation reaction and immunoreaction. 

Description of Related Arts 

In clinical assays utilizing a blood coagulation reac- 
tion and immunoreaction, measurements are repeatedly 
performed on a specimen for plural assays, or a 
so-called reflex test is performed In which, for example, 
fundamental assays such as for the prothrombin time 
(PT) and activated partial thromboplastin time (APTT) 
are first performed on a specimen in a primary screening 
and the amount of fibrinogen (Fbg) of the specimen is 
then measured or not measured in a secondary screen- 
ing depending on the result of the primary screening. 

Further, if the result of an assay of a specimen is 
within a predetemnined abnormal value range or out of 
a predetermined normal value range due to malfunction 
of an analyzer, deterioration of reagents or the like, the 
assay has to be performed again on the specimen. 

In general, where a re-assay or plural measure- 
ments are required to be perfomied on one specimen, 
the specimen Is dispensed from a particular sample vial 
to analysis means. 

In prior arts, where a plurality of specimens In sam- 
ple vials placed on a rack are automatically assayed, a 
particular specimen to be subjected to a re-assay or plu- 
ral measurements Is selectively sampled from the corre- 
sponding sample vial and dispensed to the assay 
means. 

However, some assays take several minutes to sev- 
eral dozens minutes, requiring a long time after the dis- 
pensing of a specimen to obtain measurement results. 
Therefore, when it is determined that a particular speci- 
men has to be re-assayed, the rack accommodating a 
sample vial which contains the specimen may already 
be transported to the next analyzer. 

In such a case, the rack accommodating the sample 
vial has to be returned to a predetermined position, and 
then the sample vial which contains the specimen to be 
re-assayed Is searched for This may require an extra 
time and, in the worst case, the re-assay may become 
impossible. 

In addition, an apparatus adapted to return a rack 
accommodating sample vials to a predetermined posi- 
tion for r -assay may be large-scale and complicated, 
and thereby costly. 

Therefore, it is desired to repeatedly us a specimen 
once taken into an analyzer for re-assay or plural meas- 


urements. 

SUMMARY OF THE INVENTION 

In general, sample vials each containing a specimen 
are successively transported from one analyzer to an- 
other analyzer so that the specimen is subjected to var- 
ious assays. In accordance with the present Invention, 
when a sample vial is transported to a predetermined po- 
sition of an analyzer, part of a specimen In the sample 
vial is once stored in a stock vial preliminarily set in the 
analyzer, and then a necessary amount of the specimen 
is dispensed from the stock vial to an assay vial to be 
assayed. Therefore, where a re-assay Is to be performed 
on the specimen, the specimen stored In the stock vial 
can be used for the re-assay even if the sample vial Is 
transported out of the analyzer. Thus, the construction 
of the analyzer can be simplified in comparison with a 
conventional analyzer in which a necessary sample vial 
is returned to the analyzer every time a re-assay Is to be 
performed and, in additbn, the analyzer has an Improved 
assay efficiency. 

More specifically, the present invention is to provide 
an apparatus for automatically analyzing a specimen, 
comprising sample vial retaining means for retaining a 
sample vial containing a specimen; a stock vial into 
which part of the specimen in the sample vial Is to be 
dispensed; stock vial retaining means for retaining a 
stock vial; first dispensing means for dispensing the 
specimen in the sample vial into the stock vial; an assay 
vial into which part of the specimen in the stock vial Is to 
be dispensed; assay vial retaining means for retaining a 
plurality of assay vials; second dispensing means for dis- 
pensing the specimen in the stock vial into the assay vial; 
a reagent container for containing a reagent necessary 
for an assay; third dispensing means for dispensing the 
reagent into the assay vial; assay means for assaying 
the specimen in the assay vial; assay vial transporting 
means for transporting the assay vial from the assay vial 
retaining means to the assay means; vial discharging 
means for discharging the assay vial after the assay; and 
a controller for controlling the sample vial retaining 
means, the stock vial retaining means, the first dispens- 
ing means, the assay vial retaining means, the second 
dispensing means, the third dispensing means, the as- 
say means, the assay vial transporting means, and the 
vial discharging means; whereby the specimen once dis- 
pensed from the sample vial Into the stock vial Is dis- 
pensed from the stock vial Into the assay vial for the as- 
say. The reagent may be a diluent. 

In accordance with another aspect of the present in- 
vention, there is provided a method for automatically an- 
alyzing a specimen, comprising: a first dispensing step 
of dispensing part of a specim n contained In a sample 
vial into a stock vial; a second dispensing step of dis- 
pensing part of the specimen contained in the stock vial 
into an assay vial; a third dispensing step of dispensing 
a reagent contained in a r agent container into the assay 
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vail; an assay step of assaying the specimen contained 
in the assay vial; and a discharging step of discharging 
the assay vial containing the specimen after an assay, 
whereby the specimen once dispensed from the sample 
vial into the stock vial is dispensed from the stock vial 
into the assay vial for the assay. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view illustrating an automatic speci- 
men analyzer in accordance with one embodiment 
of the present invention; 

Fig. 2 is a perspective view illustrating a vial used as 
a stock 

Fig. 2 is a perspective view illustrating a vial used as 
a stock vial and an assay vial; 

Fig. 3 is a side view illustrating first dispensing 
means; 

Fig. 4 is a perspective view illustrating a part feeder, 

Fig. 5 is a side view illustrating a vial distributing/ 
supplying device; 

Fig. 6 is a side view illustrating second dispensing 
means; 

Fig. 7 is a side view illustrating reagent dispensing 
means; 

Fig. 8 is a side view illustrating a used vial collecting 
box; 

Fig. 9 is a block diagram illustrating a control circuit 
according to the embodiment of the present inven- 
tbn; 

Fig. 1 0 is a flow chart illustrating a process sequence 
according to the embodiment of the present inven- 
tbn; and 

Fig. 11 is a perspective view illustrating a chucking 
finger. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

In the present invention, sample vial retaining 
means is a device adapted to transport a sample vial 
containing a specimen to a predetermined position in an 
analyzer and thereafter transport the sample vial out of 
the analyzer. Exemplary specimens to be contained in 
the sample vial include blood plasma and urine. 

Ex mplary assay means include optical measuring 
apparatuses utilizing a known chromogenic assay meth- 
od in which the absorbance of a specimen colored by a 


reagent is measured and a coagulation method in which 
a coagulation time of a specimen coagulated by a rea- 
gent and a change in th scattered light intensity thereof 
are measured. Accordingly, exemplary reagents to b 

s added to specimens include known color dev loping 
agents which react with a specimen for coloration thereof 
and known coagulation agents which gelatinize a spec- 
imen. Vials used for assays are preferably transparent 
vials that are highly pervious to light to be employed for 

10 the assays. 

It is essential to use the least amount of a specimen 
to perform a correct assay on the specimen in the ana- 
lyzer. In the analyzer of the present invention, the amount 
T of a speciment to be dispensed into a stock vial is cal- 

15 culated as follows: 

T=: (SI +.... +Sn)xk + U 
where SI to Sn are volumes necessary for respective 
assays, k is the number of measurements, and U is a 
spare volume. 

20 In a PT measurement, for example, S = SOjil, k = 2, 
and U = 60^1. Therefore, the amount T of a specimen to 
be dispensed is 1 60)il. 

In general, specimens in assay vials which have 
been treated with reagents are discarded after an assay. 

25 In this case, however, the specimens remaining in the 
stock vials can be returned to the corresponding sample 
vials by suitable means to be used again for another as- 
say. 

The present invention will hereinafter be described 
30 by way of an embodiment thereof with reference to the 
attached drawings. It should be noted that the embodi- 
ment is not limitative of the present invention. 

Fig. 1 is a plan view illustrating a blood coagulation 
reaction analyzer in accordance with one embodiment 
35 of the present invention. Fig. 2 is a perspective view il- 
lustrating a vial to be used as a stock vial and an assay 
vial. 

Referring to Fig. 1 , the analyzer includes a main 
body 1 and a rack transportation device 2 disposed at 

40 an operation side thereof. Five racks 5 each retaining in 
line ten sample vials (blood sampling tubes) each of 
which contains a specimen (blood plasma) are disposed 
in a parallel relation on a rack supply yard 3 on the rack 
transportation device 2. Each rack 5 is transported in a 

45 direction indicated by arrow Y to a specimen sampling 
area 6 and then transported to a stock yard 7. In this em- 
bodiment, each of the sample vials 4 is tightly capped 
with a soft rubber stopper. 

First dispensing means 9 for aspirating part of a 

50 specimen in a sample vial 4 and dispensing the speci- 
men into a stock vial 8 is disposed at a location facing 
opposite to the specimen sampling area 6 of the main 
body 1 . As shown in Fig. 3, the first dispensing means 9 
has a pivotally and vertically movable shaft 1 0, swiveling 

55 arm 11 fixed on the lop end of the shaft 10, and a sam- 
pling prob 12 attached at a free end of the swivel arm 
1 1 . The sampling probe 12 is connected to constant-vol- 
ume liquid transportation means 13 (Fig 1) via a tube. 
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The lower end of the sampling prob 1 2 is formed iiito a 
sharp tip like a syringe needle to stick the rubber stopp r 
of the sample vial for th aspiration of the sp cimen con- 
tained in the sample vial 4. 

A disk-shaped first turntable 1 4 is formed with 60 vial 
retaining holes 15 annularly aligning in a peripheral por- 
tion thereof for retaining therein stock viats 8. These vial 
retaining holes 15 serve as the stock vial retaining 
means. Reagent container retaining holes 18 and 19 for 
retaining therein reagent containers 16 and 17 are 
formed in a portion radially inward from the vial retaining 
holes 15 concentrically with the vial retaining holes 15. 

Below the first turntable 1 4 is provided a cooling de- 
vice including a Peltier element for keeping the temper- 
ature of specimens contained in the stock vials 8 at 1 5"C. 

A disk-shaped second turntable 20 having a diame- 
ter smaller than that of the first turntable 14 (about one 
half) is formed with 20 vial retaining holes 22 for retaining 
therein assay vials 21 (the same type as the stock vials). 
These vial retaining holes 22 serve as the assay vial re- 
taining means. 

The second turntable 20 is provided with a heater 
(not shown) for keeping the temperature of specimens 
contained in the assay vials at 37*'C. A part feeder 23 of 
pivotal rail type for feeding the stock vials 8 and assay 
vials 21 has a vial storage 23a. and an inclined chute 25 
disposed at a feeding end of pivotal rails 24 for transport- 
ing the stock vials 8 (assay vials 21 ) in line with the vials 
kept vertical as shown in Fig. 4. At a downstream end of 
the inclined chute 25 is disposed a vial separation device 
26. The vial separation device 26 allows the stock vials 
8 (assay vials 21) sliding down along the inclined chute 
25 to assume a predetermined attitude, and slightly up- 
wardly projects the vial to facilitate the chucking of the 
vial by a chucking finger (which will be described later). 

A vial distributing/supplying device 30 as shown in 
Fig. 5 is disposed between the first turntable 14 and the 
second turntable 20, which includes a pivotally and ver- 
tically movable shaft 27, a swivel actuator 28 fixed at the 
top end of the shaft 27 and a chucking finger 29 attached 
at a free end of the swivel actuator 28. The chucking fin- 
ger 29 is adapted to resiliently hold a lip portion 8a of the 
stock vial 8 (assay vial 21) by the force of a spring 29a, 
as shown in Fig. 11 . The swivel actuator 28 incorporates 
therein an air cylinder for projecting the chucking finger 
29 in a direction indicated by arrow R to a position indi- 
cated by dotted line in Fig. 5. 

The vial distributing/supplying device 30 transports 
the stock vial 8 or assay vial 21 supplied by the vial sep- 
aration device 26 into the vial retaining hole 1 5 of the first 
tumtable 14 or the vial retaining hole 22 of the second 
tumtable 20 by holding the lip portion of the stock vial 8 
orassayvial21 by means of the chucking finger 29. More 
specifically, when the swivel actuator 28 swivels coun- 
terclockwise from a vial chucking position of the vial sep- 
aration device 26 (see Fig. 1 ), the stock vial 8 is supplied 
to the vial retaining hole 15 of the first tumtabi 14. On 
the other hand, when the swivel actuator 28 swivels 


clockwise from the vial chucking position, th assay vial 
21 is supplied to the vial r taining hoi 22ofth s cond 
turntable 20. The chucking finger 29 is designed so as 
to travel to positions abov particular parts of the p riph- 
s eral portions of the first and second turntabi s 14 and 
20. That is, the chucking finger 29 is capable of traveling 
vertically as well as horizontally in an R-O direction within 
a horizontal plane including the aforesaid positions like 
a polar coordinates robot. 

10 On the left side of the vial distributing/supplying de- 
vice 30 in Fig. 1 is disposed second dispensing means 
31 for aspirating part of a specimen in a stock vial 8 and 
dispensing the specimen to an assay vial 21 . As shown 
in Fig. 6, the second dispensing means 31 has an arm 

^5 33 movable in a vertical direction 2-2', and a sampling 
probe 34 attached at a free end of the amn 33. The sam- 
pling probe 34 is connected to a constant-volume liquid 
transportation means 35 via a tube. 

The second dispensing means 31 is guided by guide 

20 rails 36 to travel in a direction Y-Y'. so that the sampling 
probe 34 reciprocates between a vial retaining hole 15 
in a predetermined position of the first tumtable 14 and 
a vial retaining hole 22 in a predetermined position of the 
second turntable 20. 

25 A container of a diluent (not shown) is provided be- 
tween the first tumtable 14 and the second turntable 20. 
On the way to travel between the vial retaining holes 15 
and 22, the sampling probe 34 aspirates the diluent, so 
that a mixture of the specimen and the diluent is supplied 

30 in an assay vial 21. 

On the right side of the vial distributing/supplying de- 
vice 30 in Fig. 1 is provided reagent dispensing means 
37 for aspirating predetermined amounts of reagents in 
the reagent containers 1 6 and 1 7 and dispensing the re- 

35 agents into the assay vial 21 . As shown in Fig. 7, the 
reagent dispensing means 37 has an arm 32 movable in 
a vertical direction 2-2', and two sampling probes 38 and 
39 attached at a free end of the ami 32. The sampling 
probes 38 and 39 are connected to constant-volume liq- 

40 uid transportation means 40 via tubes. 

The reagent dispensing means 37 is guided by 
guide rails 41 to travel in a direction Y-Y', so that the sam- 
pling probes 38 and 39 reciprocate between a reagent 
mixing position (below the sampling probe 38) of the 

45 chucking finger 29 (Fig. 5) and the reagent container re- 
taining holes 1 8 and 1 9 in predetermined positions of the 
first tumtable 14. 

Adjacent to the second tumtable 20 are disposed 
four assay stages 42 for assaying specimens in assay 

50 vials 21, as shown in Fig. 1. The assay stages 42 are 
each formed with four assay holes 43 for accommodat- 
ing the assay vials 21 , and analysis means 52 for opti- 
cally analyzing a specimen is provided near the bottom 
of each of the assay holes 43. More specifically, the char- 
ts acteristlcs of the specimen are det rmin d by the meas- 
urement of scattered light intensity or transmittance, in 
which light is emitted to the specimen from th lateral 
side thereof. 


BNSDOCIO: <EP 0703456A2_L> 


4 


7 


EP 0 703 456 A2 


8 


Above the assay stage 42 are provided two movable 
guide rails 44 and 45 horizoritally extending in a direction 
X-X", The movable guide rails 44 and 45 are movably 
attached on stationary guide rails 46 and 47 extending 
perpendicular to the movable guide rails 44 and 45 (in a 
direction Y-Y'). On the movable guide rails 44 and 45 is 
mounted a vial transporting device 51 for vibrating the 
assay vial 21 at the reagent mixing position to mix the 
reagents with the specimen and transporting the assay 
vial 21 to a predetermined assay hole 43 of the assay 
stage 42. The vial transporting device 51 has a vertically 
movable chucking finger 48 which is the same type as 
the chucking finger 29 in the vial distributing/ supplying 
device 30. 

More specifically, the chucking finger 48 is capable 
of traveling vertically in a direction Z-Z' as well as hori- 
zontally within a horizontal plane in directions X-X* and 
Y-Y' like an orthogonal coordinates robot, and stops at 
locations above a particular part of the peripheral portion 
of the second turntable 20, the reagent mixing position 
and the assay stage 42. 

In the proximal portion of the chucking finger 48 is 
provided a vibration motor (not shown) for vibrating the 
assay vial 21 to fully mix the reagents with the specimen 
in the assay vial 21 . 

A vial discharging chute 49 for discharging assay vi- 
als 21 after the assay is provided on a lower left side of 
the assay stages 42 as shown in Fig. 1 . A used vial col- 
lecting box 50 for collecting used assay vials 21 after the 
assay is detachably attached to a lower end of the vial 
discharging chute 49 as shown in Fig, 8. 

Fig. 9 is a block diagram illustrating a control circuit 
in accordance with this embodiment. As shown, a con- 
troller 53 comprising a CPU, an ROM and an RAM in- 
cludes a controlling section 53a for controlling the first 
dispensing means 9, a driver 14a for the first turntable 
1 4, a driver 20a for the second turntable 20, the part feed- 
er 23, the vial separation device 26, the vial distributing 
device 30, the second dispensing means 31 , the reagent 
dispensing means 37, the vial transporting device 51 and 
assay means 52, and a judging section 53b for judging 
whether the assay is to be performed again on the same 
specimen based on an assay result and predetermined 
assay conditbns. 

An explanation wilt be given to a process sequence 
according to this embodiment with reference to a flow 
chart shown In Fig. 10. 

The vial distributing/supplying device 30 succes- 
sively supplies stock vials 8 into the vial retaining holes 
15 of the first turntable 14 (Step S1). The vial distribut- 
ing/supplying device 30 successively supplies assay vi- 
als 21 into the vial retaining holes 22 of the second tum- 
table 20 after supplying the stock vials 8 (Step S2). Oth- 
erwise, the stock vials 8 and assay vials 21 may be al- 
ternately supplied. The first dispensing m ans 9 aspi- 
rates, for example, 1 0O^il to 500^1 of a specimen in ach 
sample vial 4 and dispenses the specimen into a stock 
vial 8 in a vial retaining hole 15 (Step S3). The amount 


T of the specimen to be dispensed is det rmined on th 
basis of a volume necessary for on measurement (S1 
+ S2 + ... + Sn), the numb r (k) of measurem nts, and 
a spar volum (U) as previously stated. The dispensing 
of the specimens is controlled so that th sample vials 4 
and the stock vials 8 have an exact one-to-one corre- 
spondence with each other. 

The second dispensing means 31 aspirates, for ex- 
ample. 5ut to 100ul of the specimen in the stock vial 8, 
then aspirates a predetermined amount of a diluent for 
dilution of the specimen if necessary, and dispenses the 
diluted specimen into the assay vial 21 (Step S4). Ac- 
cordingly, a certain amount of the specimen remains in 
the stock vial 8. 

The chucking finger 4 holds the assay vial 21 con- 
taining the diluted specimen and transports the assay 
vial 21 from the vial retaining hole 22 of the second turn- 
table 20 to the reagent mixing position (Step S5). At this 
time, the reagent dispensing means 37 aspirates a pre- 
determined reagent, then travels to the reagent mixing 
position, and dispenses the reagent into the assay vial 
21 (Step S6). During and after the dispensing of the re- 
agent, the vibration motor vibrates the chucking finger 
48 holding the assay vial 21 to fully mix the reagent with 
the specimen in the assay vial 21 (Step S7). Thereafter, 
the assay vial 21 is inserted into a predetermined assay 
hole 43 and the specimen is subjected to an assay 
(Steps S8 and S9). The time required for an assay varies 
depending on the assay category and, typically, is three 
minutes to ten minutes. It should be noted that the rea- 
gent dispensing means 37 has two sampling probes 38 
and 39, which are selectively used depending on the kind 
of reagent to be used and the assay category. ^ 

The used assay vial 21 is transported to the vial dis- 
charging chute 49 by means of the chucking finger 48 
and collected into the used vial collecting box 50- (Step 
810). If a plurality of assays such as for PT and APTT 
are to be performed or a reflex test is to be performed 
(step S11), the judging section 53b causes the process 
sequence after the dispensing of the specimen by the 
second dispensing means 31 (Steps 84 to 810) to be 
repeated predetermined times. In such a case, different 
kinds of reagents may be used in different amounts, de- 
pending on the assay to be performed. 

Further, if the judging section 53b judges in Step S1 1 
that the assay result on the specimen is within a prede- 
termined abnormal value range or out of a predeter- 
mined normal value range (or the specimen has to be 
re-assayed), the first turntable 1 4 is rotated and the stock 
vial 8 containing the specimen is automatically selected. 
Then, the specimen is assayed again by following the 
aforesaid process sequence. That is, the specimen is 
dispensed into an assay vial 21 , then the reagent is add- 
ed thereto, and the assay is performed again on the 
specimen. 

After all the specimens on the first turntable 1 4 are 
correctly assayed and the assay process is com pi ted, 
the vial distributing/supplying device 30 temporality 
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transfers th stock vials 8 on the first tumtabi 14 into 
the vial retaining holes 22 of the second turntabi 20. 
Th n, the chucking ting r 48 transfers the stock vials 8 
from the second turntable 20 to th us d vial collecting 
box 50 (Step S12). 

When the assay is performed again, the amount of 
the diluent to be dispensed can be properly adjusted. 
More specifically, when the assay result is out of an ef- 
fective accuracy range due to a high or low concentration 
of the specimen, the dilution may be increased or de- 
creased so as to adjust the concentration of the speci- 
men for the re-assay. 

In this embodiment, the stock vials 6 are cooled to 
a temperature of 15"C as described above. Therefore, 
the specimens will not evaporate even if the specimen 
is left in the vial 8 for a long time before the assay. 

Since the specimen is not directly dispensed from 
the sample vial 4 to the assay vial 21 , such problems as 
wear of the sample probe, contamination by a rubber 
scum and inaccurate dispense volume can be eliminated 
which may othenwise be caused by the rubber stopper 
fixed to the sample vial 4. Sample vials capped with no 
rubber stopper can, of course, be employed in the 
present invention. 

In accordance with the present Invention, a speci- 
men in a stock vial can be used for plural measurements 
or plural assays by dispensing the specimen from the 
stock vial into an assay vial plural times. Even if a sample 
vial containing the specimen is transported to the next 
process, the re-assay of the specimen can be easily per- 
formed. This realizes a more effective re-assay. 

Further, the apparatus of the present invention has 
a simpler and smaller-scale construction, and thereby 
less costly, in comparison with an analyzer adapted to 
retum a rack accommodating a necessary sample vial 
thereto every time a re-assay is to be performed. 

In addition, since the stock vial is cooled, the spec- 
imen contained therein will not evaporate nor deterio- 
rate. 


Claims 

1. An apparatus for automatically analyzing a speci- 
men, comprising ; 

sample vial (4) retaining means (5) for retain- 
ing a sample vial (4) containing a specimen ; 

a stock vial (8) into which part of the specimen 
in the sample vial (4) is to be dispensed ; 

stock vial retaining means (15) for retaining a 
stock vial ; 

first dispensing means (9) for dispensing the 
specimen in the sample vial into the stock vial ; 

an assay vial (21) Into which part of the spec- 
imen in the stock vial is to be dispensed ; 

assay vial retaining means (22) for retaining a 
plurality of assay vials (21) ; 

second dispensing means (31 ) for dispensing 


the specimen in the stock vial (8) Into the assay vial 
(21): 

a reagent contain r (16, 17) for containing a 
reagent; 

s third dispensing means (37) for dispensing the 

reagent into the assay vial (21) ; 

assay means (52) for assaying the specimen 
in the assay vial (21 ) ; 

assay vial transporting means (25,30) for 
10 transporting the assay vial (21 ) from the assay via! 
retaining means (22) to the assay means ; 

vial discharging means (49) for discharging 
the assay vial (21) after the assay ; and. 

a controller (53) for controlling the sample vial 
IS (4) retaining means (5), the stock vial (8) retaining 
means (15), the first dispensing means (9), the 
assay vial (21 ) retaining means (22), the second dis- 
pensing means (31 ), the third dispensing means 
(37). the assay means (52). the assay vial (21 )trans- 
20 porting means (25,30), and the vial discharging 
means (49) ; 

whereby the specimen once dispensed from 
the sample vial (4) into the stock vial (8) is dispensed 
from the stock vial (8) into the assay vial (21 ) for the 
25 assay. 

2. An apparatus as set forth in claim 1 , wherein the con- 
troller (53) comprises a judging section (53b) for 
making a judgement on a result of the assay, and 

30 controls the respective means so as to dispense the 
specimen from the stock vial (8) containing the spec- 
imen into another assay vial (21) to re-assay the 
specimen, based on the judgement made by the 
judging section (53b). 

35 

3. An apparatus as set forth in claim 2. wherein if the 
judging section (53b) judges that the result of the 
assay is out of a predetermined range, the controller 
controls the respective means so as to dispense the 

40 specimen from the stock vial (8) containing the spec- 
imen into another assay vial (21) to re-assay the 
specimen. 

4. An apparatus as set forth in claim 2, wherein if the 
45 judging section (53b) judges that the number of 

measurements for the assay does not reach a pre- 
determined number, the controller controls the 
respective means so as to dispense the specimen 
from the stock vial (8) containing the specimen into 
50 another assay vial (21 ) to re-assay the specimen. 

5. An apparatus as set forth in claim 1 , wherein the 
stock vial (8) and the assay vial (21 ) have the same 
configuration. 

55 

6. An apparatus as set forth In claim 1 , further compris- 
ing vial supplying means (23) for supplying the stock 
vial (8) and the assay vial (2 1 ) to th stock vial retain- 
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ing means (15) and assay vial retaining means (22), 
respectively, 

7. An apparatus as set forth in claim 1, wherein the 
stock vial retaining means (15) retains th reagent 
containers (16,17). 

8. An apparatus as set forth in claim 1, wherein the 
stock vial retaining means (15) and the assay vial 
retaining means (22) are provided with cooling 
means and incubating means, respectively. 

9. An apparatus as set forth in claim 1, wherein the 
stock vial retaining means (1 5) is a disk-shaped tum- 
table (14) formed with vial retaining holes (15) annu- 
larly aligned thereon. 


1 4. A method as set forth in claim 1 3, wherein if a result 
of th assay is within a pr det rmined abnormal 
value range or out of a pr det rmin d normal valu 
range, the amount of the diluent to be dispensed is 

5 changed. 

1 5. A method as set forth in claim 1 1 , wherein the spec- 
imen in the stock vial (8) is cooled, and the specimen 
in the assay vial (21 ) is incubated. 

10 

16. An apparatus as set forth in claim 1, wherein the 
specimen includes blood plasma. 

17. An apparatus as set forth in claim 1. wherein the 
^5 specimen includes urine. 


10, An apparatus as set forth in claim 1 , 

wherein the sample vial (4) is closed with a soft 
stopper, and 20 

the first dispensing means (9) is provided with 
means for sticking the stopper to aspirate the spec- 
imen contained in the sample vial (4). 

11. A method for automatically analyzing a specimen, 2S 
comprising the steps of : 

(a) dispensing part of a specimen contained in 
a sample vial (4) into a stock vial (8) ; 

30 

(b) dispensing part of the specimen contained 
in the stock vial (8) into an assay via! (21 ) ; 

(c) dispensing a reagent contained in a reagent 
container (16.17) into the assay vial (21 ) ; 3S 

(d) assaying the specimen contained in the 
assay vial (21 ) ; and 

(e) discharging the assay vial (21) containing 40 
the specimen after an assay, 

whereby the specimen once dispensed from 
the sample vial (4) into the stock vial (8) is dispensed 
from the stock vial (8) into the assay vial (21 ) for the 45 
assay. 

12, A method as set forth in claim 11 , wherein the step 
(d) is performed again for the same assay category 

or a different assay category, based on a result of so 
the assay obtained in the step (d), after the speci- 
men is dispensed from the stock vial (8) containing 
the specimen into another assay vial (21 ). 

13. A method as set forth in claim 11 , wherein the st p ss 
(b) includes a substep of dispensing a diluent along 
with the sp cimen into the assay vial (21). 
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(54) Apparatus and method for automatically analyzing specimen 


(57) An apparatus and a metliod for automatically 
analyzing specimens are disclosed. The apparatus in- 
cludes a sample vial retainer (5) for retaining a sample 
vial (4) containing a specimen such as blood; a stock 
vial (6) into which part of the specimen in the sample 
vial (4) is dispensed; a stock vial retainer (14) for retain- 
ing the stock vial (8); a first dispenser (9) for dispensing 
the specimen in the sample vial to the stock vial; an as- 
say vial (21 ) into which part of the specimen In the stock 
vial (8) is dispensed; an assay vial retainer (20) for re- 
taining a plurality of assay vials; a second dispenser (31 ) 
for dispensing the specimen In the stock vial to the assay 
vial; a reagent container (16, 17) for containing a reagent 
necessary for an assay; a third dispenser (37) for dis- 
pensing the reagent to the assay vial; an assay device 
(42) for assaying the specimen in the assay vial; an as- 
say vial transporter for transporting the assay vial re- 
tained in the assay vial retainer to the assay device; a 
vial discharger for discharging the assay vial after the 
assay; and a controller, whereby the specimen once dis- 
pensed from the sample vial to the stock vial is dis- 
pensed from the stock vial to the assay vial for an assay 
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